C Programming - User-Defined Functions 


User-defined Functions 


Need for User-defined Functions 

= It is possible to code any program utilizing only main()function, it leads to a number of problems. The 
program may become too large and complex and as a result the task of debugging, testing and 
maintaining becomes difficult. 

= If a program is divided into functional parts, then each part may be independently coded and later 
combined into a single unit. 

=» The independently coded programs are called subprograms that are much easier to understand, debug 
and test. In C, such subprograms are referred to as ‘subprograms’. 

=» In many situations, certain types of operations or calculations are repeated at many points throughout a 
program. At such times, we can design a fun Nat can be called and used whenever required. This 
saves both time and space. | _ 

= This approach is also km “Modular Programming” which-results 
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= General Format of a Function Definition 
function_type function_name(parameter_list) 


{ 
local variable declarations; 
executable statement; 
executable statementz2; 
return statement; 

} 
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= The first line function_type function_name(parameter_list) is known as function header and the 
statements within the opening and closing braces constitute the function body. 


Function Header 
= The function header consists of three parts: function type, function name and list of parameter. 


1. Function Type (Return type): 

= The function type specifies the type of value (like float or double) that the function is expected to return 
to the calling program. 

» Ifthe return type is not explicitly specified, C will assume that it is an integer type. 

= Ifthe function is not returning anything, we need to specify the return type as void. 
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Note: 
=» When a function reaches its return statement, the control is transferred back to the calling program. In 


the absence of a return statement, the closing brace acts as a void return. 
A local variable is a variable that is defined inside a function and used without having any role in the 
communication between the functions. 





2. Function Call: 

= In order to use the function we need to invoke it at a required place in the program. This is known as the 
function call. 

= A function can be called using the function name followed by a list of actual parameters(arguments), if 
any, enclosed in { }. 


int sum(int, int); //declaration JJ#/ fonction definition 
void main() int sum(int x, int y)//formal args 
{ { 

int a=5, b=6,ans; int val; 


Ve =. yy 
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//calling function (actual args) 
ans = sum(a , b); return. val; 
printf (“Answer : %d”,ans); } 


When the compiler encounters a function call, the control is transferred to the function sum();. This 
function is executed line by line and a value is returned as the return statement is encountered. This 
value is assigned to ans. 

In a function call, the function name is the operand and the parentheses(...) which contains the actual 
parameters is the operator. 

The actual parameters must match the function’s formal parameters in type, order and number. 
Multiple actual parameters must be separated by commas. 












Note: 


1. Ifthe actual parameters are more than formal parameters, the extra actual arguments will be discarded. 
2. If the actual are less than the formal arguments, the unmatched formal arguments will be initialized to 
some garbage values. 


Any mismatch in datatypes may also result in some garbage values. 
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Why Prototype is required?: 

If a function has not been declared before it is used, C will assume that is details available at the time of 
linking. 
Since the prototype is not available, C will assume that the return type is an integer and that the types of | 


parameters match the formal definitions. If these assumptions are wrong, the linker will fail and we will 
have to change the program. 


HeUcER we must always include the prototype declarations. 
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Category of Functions 
= A function, depending on whether arguments are present or not and whether a value is returned or not, 
may belong to one of the following categories: 
1. Functions with no arguments and no return values 
Functions with arguments and no return values 
Functions with arguments and one return values 
Functions with no arguments but a return value 
Functions that return multiple values 


a a oS 


Functions with no arguments and no return values 

=» When a function has no arguments, it does not receive any data from the calling function. 

= Similarly, when it does not return a value, the calling function does not receive any data from the called 
function. There is no transfer bet @ called function. 
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=" Here the function accepts argument but it does not return a value back to the calling Program. 

= tis a Single (One-way) Type Communication. 

=" Generally Output is printed in the Called function. 

=» Inthe example, here area is called function and main is calling function. 

=» Here the argument float rad is the formal argument. The calling function can send value to this 
argument using function call containing appropriate argument: area(5). 

=  .g.: area(5); would send the 5 to function void area(float rad) and assign 5 to rad. The value 5 is the 
actual argument which becomes the value of the formal argument rad inside the called function. 

=» The actual and formal arguments must match in number, type and order. The values of actual 
arguments are assigned to the formal arguments on one-to-one basis, starting with the first argument. 
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20); 
RE Riri o a see Returning Value 
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Control Passing 
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=» Inthe example, here area is call led function and main is calling function. 


=" Here the argument float rad is the formal argument. The calling function can send value to this 
argument using function call containing appropriate argument: area(5). 

= .g.: ar = area(5); would send the 5 to function float area(float rad) and assign 5 to rad. The value 5 is 
the actual argument which becomes the value of the formal argument rad inside the called function. 

= The function is executed line by line in a normal fashion until return(ar); statement is reached. 

=» At this point, the float value of ar is passed back to the function-call in the main where the calling 
statement is executed and the returned value is thus assigned to ar, a float variable in main. 
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float area(float rad) 
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getch(); 
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=» Inthe above example, the function send() is the called function and main() is the calling function. 

=" Here the function send() simply returns an int type variable nol to the calling function by the execution 
of statement z = send(); without accepting any parameter. 

= After the execution of this statement the value returned nol by send() is assigned to the variable z in 
the main(). 
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Recursion 
=» When acalled function in turn calls another function a process of ‘chaining’ occurs. 
= _ Recursion is a special case where a function calls itself. 


i#include<stdio.h> int rec (int x) | 
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| } | 
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Call-by-Value 
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i void main() { TIME 1eSNTS) © 
; temp = numberl; 
ine numl—s07numZ—7 0; numberl = number?2; 
! Swap (numl,num2) ; number2 = temp; 
3 } 
! ore dLioncaé ( \iaiNiegleem i = —acl¥, iaumnil) ¢ 
! jorodionegig (4) \iaiNiundosim 2 = eCl" .iabniZ)) 9 Output: 
! Number 1 : 50 
! getch(); Number 2 : 70 
i J 
=» While Passing Paramet , ye “parameters (num1 and num2) is 






= Any update made inside method w al- value of variable in calling function. 

=» Inthe above example num1 and num2 are the srieinel values and xerox copy of these values is passed 
to the function and these values are copied into number1, number2 variable of sum function 
respectively. 

= As their scope is limited to only function so they cannot alter the values inside main function. 


Call-by-Reference 

=» When a function is called by the reference then the values those are passed in the calling functions are 
affected when they are passed by reference means they change their value when they passed by the 
References. 
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= In the Call by Reference we pass the Address of the variables whose Arguments are also Send. So that 
when we use the Reference then, we pass the Address the Variables. 
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! jonemiancae (4 \iowNiuileere ILS eels ianunil)) 
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